Introduction
The knowledge of helminth parasites of freshwater eels (Anguilla spp.) from India is scarce (Soota 1983; Sood 1989) . The available data concern the nematodes parasitizing Anguilla bengalensis bengalensis (Gray) and Anguilla bicolor bicolor McClelland, including five species: Heliconema ahiri Karve, 1941 , Hysterothylacium neocornutum Rajyalakshmi, Rao et Shyamasundari, 1992 , Paraquimperia anguillae Karve, 1941 , Procamallanus ahiri Karve, 1952 and Raphidascaris sp. larva (see Karve 1941 Karve , 1952 Naidu 1983; Rajyalakshmi et al. 1992) . During recent studies on parasites of freshwater fishes carried out in the State of Kerala, India, nematodes were recovered from A. bengalensis bengalensis and A. bicolor bicolor. Systematic accounts of these parasites from A. bengalensis, including description of a new species of Rhabdochona Railliet, 1916 , are presented herein.
Anguilla bengalensis (maximum body length 120 cm) is a tropical, commercial and game fish, and a candidate in freshwater aquaculture. Its nominotypical subspecies A. b. bengalensis is distributed in Asia (Pakistan, India, Sri Lanka, Burma and the East Indies; also reported from Nepal and Bangladesh). It has an endangered status in India (Molur and Walker 1998) . This benthopelagic fish lives in freshwaters, but also occurs in estuaries and in the sea during its early life and near maturity. It is the most common eel in Indian inland waters (Froese and Pauly 2011).
Materials and methods
Fish were collected using hook and line and gill net. Nematodes recovered from the digestive tract were fixed in hot 70% ethanol and preserved in 70% ethanol. For light microscopical (LM) examination, they were cleared with glycerine. Drawings were made with the aid of a Zeiss microscope. Specimens used for scanning electron microscopy (SEM) were transferred from ethanol to 4% formaldehyde solution; later they were postfixed in 1% osmium tetroxide (in phosphate buffer), dehydrated through a graded acetone series, critical point dried *Corresponding author: moravec@paru.cas.cz František Moravec et al. 76 and sputter-coated with gold; they were examined using a JEOL JSM-7401F scanning electron microscope at an accelerating voltage of 4 kV (GB low mode). All measurements are in micrometres unless otherwise indicated. Fish names follow FishBase (Froese and Pauly 2011).
Results

Family Rhabdochonidae Travassos, Artigas et Pereira, 1928
Rhabdochona keralaensis sp. nov. (Figs 1, 2) Description: Medium sized nematodes with finely transversely striated cuticle. Lateral alae absent. Mouth oval to roughly hexagonal (Figs 1G; 2A) . Four small submedian cephalic papillae and two lateral amphids present (Figs 1E, G; 2A, B) . Prostom funnel-shaped, thick-walled, without basal teeth (Fig. 1C, E) ; 10 anterior teeth, 3 dorsal, 3 ventral and 4 lateral (arranged in two pairs) on either side; lateral teeth large, each with 2-3 peaks (Figs 1G; 2A, B) . Deirids small, non-bifurcated, situated slightly posterior to posterior end of prostom (Figs 1H; 2C, E) . Excretory pore at level of posterior part of muscular oesophagus (Fig. 1A, B) . Tail of both sexes conical, slender, with pointed tip (Figs 1K, L, N; 2D, F, G) .
Male (6 specimens; measurements of holotype in parentheses). Length of body 12.54-17.14 (17.14) mm, maximum width 122-177 (177). Prostom 24-33 (33) long and 18-21 (21) wide in lateral view. Length of vestibule including prostom 153-174 (165). Length of muscular oesophagus 340-435 (435), width 30-36 (36); of glandular oesophagus 1.63-2.03 (2.03) mm, width 66-90 (90); length ratio of both parts of oesophagus 1:4.5-5.3 (1:4.7). Entire oesophagus and vestibule representing 14-17 (15)% of body length. Nerve ring, excretory pore and deirids 233-261 (255), 381-432 (432) and 90-93 (93) , respectively, from anterior extremity. Subventral preanal papillae occurred in following combinations: 11+11, 11+12, 12+12 and 13+13 (11+11); 1 (1) additional pair of lateral preanal papillae situated between third and fourth pairs of subventral papillae (counting from cloacal opening). Of 6 (6) postanal pairs of papillae, second pair situated more laterally, remaining pairs subventral (Figs 1M; 2F, G). Precloacal ventral cuticular ridges (area rugosa) absent. Large (left) spicule well sclerotized, 585-636 (585) long; length of its shaft 270-315 (270), representing 45-51 (46)% of whole spicule length; distal tip somewhat widened, with conspicuous U-shaped sclerotized structure and bifurcated cuticular membrane forming distinct dorsal outgrowth (Fig. 1I, O) . Small (right) spicule boat-shaped, 117-129 (129) long, with moderately developed dorsal barb at distal tip (Fig. 1J) . Length ratio of spicules 1:4. 53-5.38 (1:4.53 (117); length ratio of both parts of oesophagus 1:4.6-5.3 (1:5.3). Entire oesophagus and vestibule representing 10-13 (10)% of body length. Nerve ring, excretory pore and deirids 255-300 (299), 408-490 (449) and 96-111 (102), respectively, from anterior extremity. Tail conical, slender, 417-517 (517) long. Vulva near middle of body, 10.79-13.44 (13.44) mm from anterior extremity, at 47-52 (48)% of body length. Muscular vagina directed posteriorly from vulva. Eggs oval, thick-walled, embryonated, size 39-45 × 24-27 (42-45 × 224-227) , with very fine irregular gelatinous coating on surface (Fig. 1D, F) ; thickness of egg wall 3 (3); outer layer of egg wall of some eggs loosen (Fig. 1F ).
Type host: Indian mottled eel, Anguilla bengalensis bengalensis (Anguillidae, Anguilliformes).
Site of infection: Intestine. Etymology: The specific name keralaensis relates to the Kerala State, where specimens of the new species were found.
Comments: The genus Rhabdochona includes a large number of species parasitizing the intestine of freshwater fishes in all zoogeographical regions. Moravec (2010) (Kakar et al. 2010 , Aguilar-Aguilar et al. 2010 , Moravec and Yooyen 2011 . However, R. gubernacula has subsequently been designated a species inquirenda by Moravec and Yooyen (2011) and R. ictaluri has been synonymized with R. kidderi Pearse, 1936 (see Moravec et al. 2012) .
In having 10 anterior prostomal teeth (nominotypical subgenus Rhabdochona), no basal teeth, the left spicule longer than 500, the right spicule with a moderately developed dor-sal barb, simple deirids and eggs without filaments or swellings, the nematodes of the present material are not similar to any species of Rhabdochona. The only species resembling these nematodes in having some common taxonomically important features (e.g., the absence of basal teeth, simple deirids, non-filamented eggs, left spicule about 500 long) is R. anguillae Spaul, 1927 , a specific parasite of the European eel Anguilla anguilla (Linnaeus) in southern Europe, as described by Spaul (1927) , Moravec (1975) and Saraiva and Moravec (1998) . However, the Indian specimens are mostly larger than those of R. anguillae (body length of gravid females 22.33-27.81 vs 15.80-20.85 mm, of males 12.54-17.14 vs 9.81-12.86 mm), their lateral anterior prostomal teeth are large, only 4 in number, each with 2-3 peaks (vs 8 simple lateral teeth, 4 on either side), preanal papillae are more numerous (12-14 vs 8-9 pairs) with the lateral pair situated between the third and fourth pairs of subventrals (counting from the cloacal opening) (vs between the first and second pairs of subventrals), the distal tip of the left spicule has a conspicuous U-shaped sclerotized structure and the bifurcated cuticular membrane forming a distinct dorsal outgrowth (vs spicule tip without such structures), and the tail tip of both sexes is pointed (vs rounded). In our opinion, these differences are sufficient to create a new species, R. keralaensis sp. nov. Morphological similarity and definitive hosts belonging to the same fish genus suggest that R. anguillae and R. keralaensis are closely related.
Besides R. anguillae, R. keralaensis is the only other known species of this genus which is host specific to freshwater eels (Anguilla spp.). In Africa, Rhabdochona congolensis Campana-Rouget, 1961 was recorded from Anguilla anguilla in Egypt (Moravec 1974) and from Anguilla marmorata Quoy et Gaimard in South Africa (Moravec and Taraschewski, unpublished) , and Rhabdochona sp. from Anguilla sp. in Madagascar (Moravec and Taraschewski, unpublished) . However, R. congolensis is reported from many fish hosts belonging to different orders and families, usually Perciformes and Characiformes (e.g., Campana-Rouget 1961, Moravec 1974, Khalil and Polling 1997) . Consequently, it can be assumed that, in these cases, eels are not the true definitive hosts of Rhabdochona spp., but that they play only the role of facultative postcyclic hosts.
Although many Rhabdochona spp. are known to occur in fishes from India and other countries of South Asia (e.g., Sood 1989 , Moravec and Yooyen 2011 , none of them has so far been recorded from eels (Anguilla spp.).
Family Camallanidae Railliet et Henry, 1915
Camallanus cotti Fujita, 1927 (Figs 3, 4) Description: Medium-sized nematodes with finely transversely striated cuticle and large orange-brown buccal capsule typical of genus. Mouth aperture slit-like, surrounded by four submedian cephalic papillae (Fig. 4A, B) ; lateral amphids indistinct in specimen studied by SEM. Valves of capsule roughly pentagonal in lateral view, internally bearing smooth longitudinal ridges, some incomplete. Anterior outer surface of each valve with two longitudinally elongate sclerotized plates. Narrow, sclerotized ring present at bottom of capsule (Fig. 3A,  B) . Tridents large, only moderately surpassing posterior border of buccal capsule. Excretory pore somewhat posterior to level of nerve ring (Fig. 3A) . Deirids small, slightly asymmetrical, located at about two thirds of muscular oesophagus.
Male (3 adult specimens Figs 3F; 4E, F) . Spicules unequal, simple; length of larger (right) spicule 156-162, of smaller (left), less sclerotized spicule 78-108; length ratio of spicules 1:1.53-2.00 (Fig. 3C) . Length of tail 102-123.
Female (1 gravid specimen; measurements of 1 subgravid specimen in parentheses). Body length of specimen with larvae in uterus 11.03 (9.00) mm, maximum width 367 (150). Buccal capsule including basal ring 165 (135) (60) wide; length ratio of both parts of oesophagus 1:1.36 (1:1.09). Buccal capsule and oesophagus representing 15 (12)% of total body length. Nerve ring and excretory pore 313 (240) and 394 (282), respectively, from anterior extremity; deirids not located. Tail very elongate, 1,768 (748) long, representing 16 (8)% of body length, with rounded tip without any processes (Fig. 3D, E) . Vulva slightly postequatorial (preequatorial), 6.19 (1.48) mm from anterior end of body at [56 (17)% of body length], with somewhat elevated anterior lip (Fig. 3G) . Vagina muscular, directed posteriorly from vulva. Uterus extending posteriorly into tail, filled with numerous larvae and eggs (with only a few immature eggs). Body length of single measured larva 396, maximum width 24 (Fig. 3H) .
Host: Anguilla bengalensis bengalensis (Anguillidae, Anguilliformes).
Site of infection: Intestine. Locality: Neyyar Reservoir on the Neyyar River (08°32´N, 77°08´E), Kerala State, India (collected 24 May and 5 June 2010).
Prevalence and mean intensity: 4 fish infected/4 fish examined; 6 specimens per fish. Comments: The general morphology and measurements of nematodes of the present material are in agreement with those of C. cotti, as redescribed, e.g., by Yamaguti (1941) , Moravec and Sey (1988) , Moravec and Nagasawa (1989) , Rigby et al. (1997) and Moravec and Justine (2006) and, consequently, it is apparent that they belong to this species. Camallanus cotti was originally described by Fujita (1927a, b) from fishes of Lakes Biwa and Tazawa in Japan; later it was redescribed based on specimens collected from different Japanese fishes by Yamaguti (1935 Yamaguti ( , 1941 and Moravec and Nagasawa (1989) . It has not yet been reported from India, but Moravec and Sey (1988) designated the species Camallanus fotedari Raina et Dhar, 1972 described from Triplophysa kashmirensis (Hora) in Kashmir to be a junior synonym of C. cotti.
However, another, poorly described Indian species Camallanus oxygasterae Gupta et Bakshi, 1983 , should be synonymized with C. cotti. The general morphology (including the unusually long female tail) and measurements of this nematode reported from the cyprinid Salmophasia bacaila (Hamilton) (reported as Oxygaster bacaila) are very similar to those of C. cotti, except for the allegedly equally long (165) spicules (Gupta and Bakshi 1983) . However, the left spicule of Camallanus spp. is generally much shorter and less sclerotized (sometimes difficult to observe) than the right spicule. Therefore, it is highly probable that the length of the left spicule of C. oxygasterae was given erroneously. Species of cyprinids are the most frequent fish hosts of C. cotti (see Justine 2006, Wu et al. 2007 ). According to Moravec and Justine (2006) , C. cotti seems to be originally distributed in eastern, south-eastern and southern Asia, from where it has been recorded from Japan, China, eastern Russia (Amur River basin), Korea, Vietnam, Singapore and India. It also occurs in the cultures of aquarium fishes in Europe, North America (Canada), South America (Brazil), West Indies (Puerto Rico) and Australia, where this pathogenic parasite is being brought in along with exotic fishes, imported mainly from Singapore (e.g., Schubert 1972 , Stump 1975 , Campana-Rouget et al. 1976 , Levsen 2001 , Menezes et al. 2006 . It has also been reported from native and introduced fishes in some streams in Hawaii and New Caledonia, where it was apparently brought in along with the introduction of some fishes, mainly poeciliids (e.g., Font and Tate 1994 , Font 2003 , Moravec and Justine 2006 .
The host specificity of C. cotti is unusually low and this species has been recorded from 75 fish species belonging to 22 different families and 8 orders (see Justine 2006, Wu et al. 2007) . However, to date C. cotti has never been found in freshwater eels, so that Anguilla bengalensis represents a new host record for this parasite. This nematode might have come to the natural water bodies through the rapidly progressing ornamental fish import to India and the subsequent introduction of parasites to feral water bodies. It is highly prob Fig. 4 . Camallanus cotti Fujita, 1927 , scanning electron micrographs of male: A and B -subapical and lateral views, respectively. C -posterior end of body, sublateral view (arrows indicate subventral preanal papillae). D -tail, lateral view. E -same, larger magnification. F -region of cloaca, lateral view (arrows indicate transverse-elongate papillae surrounding cloacal aperture). Abbreviations: b -cephalic papilla; c, d, e -papillae of first three postanal pairs able that A. bengalensis is not the true definitive host (as defined by Odening 1976) of C. cotti, but that it is only a secondary host acquiring the infection by feeding on the primary definitive hosts (e.g. cyprinids) or paratenic hosts (various small fishes). A similar situation was observed by Moravec (1985) in European eels Anguilla anguilla of the Mácha Lake fishpond system, Czech Republic, infected with Camallanus lacustris (Zoega, 1776). The source of infection for eel was apparently only forage fishes, particularly small perch (Perca fluviatilis Linnaeus), the main definitive host of C. lacustris in the locality; the prevalence of C. lacustris in eels was up to 60%, with the intensity of 1-235 nematodes per fish.
Procamallanus (Spirocamallanus) sp. fourth-stage larva (Fig. 5) Description (1 specimen): Body small, whitish, 4.24 mm long, maximum width 136. Anterior end at region of buccal capsule distinctly narrowed. Four submedian cephalic papillae visible around oral aperture. Buccal capsule barrel-shaped, thickwalled, length 36, maximum width 30; basal ring 9 long and 18 wide. Inner surface of capsule with 17 narrow spiral ridges in lateral view. Muscular oesophagus 218 long, maximum width 39; glandular oesophagus 245 long, maximum width 36; length ratio of both parts of oesophagus 1:1.12. Nerve ring and excretory pore 150 and 231, respectively, from anterior extremity; deirids not located. Tail conical, 111 long, with two (one dorsal and one ventral) small cuticular spikes (mucrons) 3 long.
Site of infection: Intestine. Locality: Neyyar Reservoir on the Neyyar River (08°32´N, 77°08´E), Kerala State, India (collected 24 May 2010).
Prevalence and intensity: 1 fish infected/4 fish examined; 1 specimen.
Deposition of voucher specimen: Helminthological Collection of the Institute of Parasitology, Biology Centre of the Academy of Sciences of the Czech Republic, České .
Comments: The general morphology, especially the structure of the buccal capsule and the number and location of caudal spikes of the only available larva suggests that it is the fourth-stage larva of a Procamallanus (Spirocamallanus) species. Most representatives of this subgenus are parasites of marine and brackish-water fishes. The only species of this subgenus parasitizing freshwater eels is Procamallanus (Spirocamallanus) anguillae Moravec, Taraschewski, Thairungroj Anantaphruti, Maipanich et Laoprasert, 2006 described from Anguilla bicolor McClelland in Thailand (Moravec et al. 2006a) . Since this species also occurs in A. bicolor in the streams of the Kerala State, India (own unpublished data), it may well be that the larva found in A. bengalensis also belongs to this species. It is highly probable that Anguilla bengalensis is not the true definitive host of nematodes of this subgenus, but serves only as a paratenic host.
A single, morphologically similar third-stage larva of this subgenus was recorded in the eel Anguilla sp. (cf. obscura) from Fiji Islands (Moravec et al. 2006b ).
